02/23/2006 17:29 FAX 713238 8008 



CONLEY, ROSE 



@0O6 



Appl. No. 10/807,851 

Response dated February 23, 2006 

Reply to Office Action of November 23, 2005 

Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 
Listin g of Claims: 

1-18. (Canceled) 

1 9. (Currently amended) A gas-agitated multiphase reactor with a low d e gree of baokmixing 
suitable for hydrocarbon synthesis, comprising: 

a reaction vessel characterized by an internal diameter Dr of greater than or equal to 0.6 
J w herein s aid reaction vessel eeafigur^^ a liquid disposed therein; 

a ga s di s tributor dioposed near tho bottom of the reaction vossol, oaid goo diotributor being 
suitoblo for disp e rsing a gas phaGO through the liquid, and creating a gas flow and a 
l iquid flow; and 

a plurality of internal structures disposed within said reaction vessel, 

wherein the plurality of internal structures is arranged so as to create a plurality of 
reaction zones within the reaction vessel, and wherein the plurality of internal 
structures has a characteristic size d. and further wherein d is from about 2 .5 cm to 
about 13 cm; 

wherein each reaction zone is in fluid communication with at least one adjacent 
reaction zone, and 

wherein the plurality of internal structures is configured such that each of said 
reaction zones has a characteristic size Ds that is less than the reaction vessel 
internal diameter D r: and 
a gas distributor disposed near the bottom of the reaction vessel, said gas distributor being 
suitable for passing a gas phase through the liquid into the p lurality of reaction zones, 
and creating a gas flow and a liquid flow in each of the re action flow zones. 
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20. (Original) The reactor according to claim 19 wherein the plurality of reaction zones is 
created by patterned arrangements of internal structures. 

21. (Previously presented) The reactor according to claim 20 wherein the patterned 
arrangements create a cross-sectional shape of the reaction zones selected from the group 
consisting of circular, rectangular, diamond, concentric circular, and any combination thereof. 

22. (Original) The reactor according to claim 20 wherein the structures are arranged in 
various patterns to create repeating zones. 

23. (Original) The reactor according to claim 19 wherein Dr is in the range of 0.6 m to 1 0 m. 

24 (Original) The reactor according to claim 23 wherein Dr is greater than or equal to about 
1.2 meters. 

25. (Original) The reactor according to claim 24 wherein Dr is greater than or equal to about 
1.8 meters. 

26. (Original) The reactor according to claim 19 wherein Dr is greater than or equal to 10 m. 

27. (Original) The reactor according to claim 19 wherein Ds is between about 0.15 meter and 
about 0.6 meter. 

28. (Original) The reactor according to claim 19 wherein Ds is between about 0.15 meter and 
about 0.5 meter. 

29. (Original) The reactor according to claim 19 wherein the reaction vessel has a height to 
diameter ratio between about 0.5 and about 20. 
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30. (Original) The reactor according to claim 19 wherein each of the reaction zones has a 
height to diameter ratio between about 7 and about 180. 

31. (Original) The reactor according to claim 19 wherein each of the plurality of internal 
structures has a characteristic size d, and wherein d is smaller than Ds. 

32. (Original) The reactor according to claim 19 wherein each of the plurality of internal 
structures has a characteristic size d, and the spacing Di between centers of adjacent internal 
structures is between about Lid and about 4d. 

33. (Previously presented) The reactor according to claim 32 wherein Di is between about 
1 .2d and about 3d. 

34 -35. (Canceled) 

36 (Currently amended) The reactor according to claim 3£ 19 wherein d is from about 4 cm 
to about 10 cm (about 1 .6-4 inches). 

37. (Original) The reactor according to claim 19 wherein the plurality of internal structures 
comprises components having walls that are permeable to gas or liquid. 

38. (Previously presented) The reactor according to claim 37 wherein the reaction vessel 
father includes a solid phase and said solid phase is retained outside said walls during operation. 

39. (Previously presented) The reactor according to claim 37 wherein the reaction vessel 
further includes a solid phase and said solid phase is retained inside said walls during operation. 
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40. (Original) The reactor according to claim 19 wherein the internal structures are parallel 
so as to create repeating parallel reaction zones. 

41. (Currently amended) The reactor according to claim 19 wherein the internal structures 
inektdes- include t ubes or rods. 

42. (Original) The reactor according to claim 19 wherein the internal structures comprise 
components having cross-sectional shapes selected from the group consisting of circular, trilobe, 
oval, rectangular, square, and irregular shapes. 

43 (Original) The reactor according to claim 19 wherein the internal structures include 
heating or cooling tubes. 

44. (Original) The reactor according to claim 19 wherein the multiphase reactor further 
comprises one or more tubular structures wherein the tubular structures are permeable to gas and 
liquid. 

45. (Currently amended) The reactor according to 19 wherein the gas-agitated multiphase 
reactor j^^ar-AAayh nn syftfee stfrHFeaetOf ^^ com prises a liquid phase, said liquid phase 
comprising hydr ocarbon liquid synthesis products . 

46. (Currently amended) The reactor according to 19 wherein the gas-agitated multiphase 
reactor iifr-a-shafiy^Hbbte-ge^ comprise s a slurry;. 

47. (Canceled) 

4fc. (Currently amended) A reactor comprising: 

8 



16M 75.01/1856.32201 

PACE 9/26 * RCVD AT 2/23/2006 6:24:40 PM [Eastern Standard Time] ■ SVR:USPTO-EFXRF^/17 * DNIS:2738300 * CSID:71 32388008 ■ DURATION (mnv«s):1 1-30 



02/23/2006 17: 30 FAX 7132388008 CONLEY , ROSE @010 

April. No. 10/807,851 

Response dated February 23, 2006 

Reply to Office Action of November 23, 2005 

a large diameter reaction vessel capable of having liquid contained therein , wherein 
the lar pe diameter reaction vessel has a diam eter of greater than or equal to 0.6 m; 
a mcan o for introducing gas into tho reaction v eo sel; an d 

a means for reducing the liquid axial dispersion coefficient and backmixing within the 
reaction **M means for redu cin g comprising a non-uniform d istribution of 

internal structures arranged in such a mann er to create a plurality of discrete zones 
within the reaction vessel, wherein the internal structures comprise an area of 
about 10% to about 25% of the cross-sectional area of the reaction vessel ; and 

a means for introducing gas into th e plurality of said discrete zones within the 
reaction vessel. 

49 51. (Canceled) 

52 (Currently amended) The reactor according to claim 49 48 wherein the internal structures 
comprise a completely non-uniform configuration at 5% to 20% of the total cross-sectional area 
of the reaction vessel. 

53 . (Currently amended) The reactor according to claim 49 48 wherein the internal structures 
are arranged in various patterns to create reaction zones within the reaction vessel, and further 
wherein each reaction zone is in fluid communication with at least one adjacent reaction zone. 

54 . (Previously presented) The reactor according to claim 53 wherein the reaction vessel has 
an internal diameter Dr and each of said reaction zones has a characteristic size Ds, and further 
wherein Ds is less than Dr. 

55 . (Currently amended) The reactor according to claim 49 48 wherein the internal structures 
are parallel so as to create parallel reaction zones within the reaction vessel. 
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56. (Currently amended) The reactor according to claim 49 48 wherein the structures are 
arranged in various patterns to create repeating reaction zones within the reaction vessel. 

57. (Previously presented) The reactor according to claim 43 wherein the internal structures 
are part of a cooling coil, said coil comprising a continuous set of vertical tubes connected by a 
connection means. 

58. (Previously presented) The reactor according to claim 19 wherein the internal structures 
are part of one or more coils, said coil comprising a continuous set of vertical components 
connected by a connection means. 

59. (Canceled) 

60. (Previously presented) The reactor according to claim 19 wherein the internal structures 
comprise an area of about 15% to about 25% of the cross-sectional area of the reaction vessel. 

61. (Previously presented) The reactor according to claim 19 wherein the internal structures 
comprise an area of about 15% to about 20% of the cross-sectional area of the reaction vessel. 

62. (Previously presented) The reactor according to claim 19 wherein the internal structures 
comprise a non-uniform configuration. 

63. (Previously presented) The reactor according to claim 62 wherein the non-uniform 
configuration ranges from, but does not include, fully unifoim-equally spaced configurations to 
completely random configurations. 
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64. (Previously presented) The reactor according to claim 19 wherein the internal structures 
comprise a completely non-uniform configuration at 5% to 20% of the total area of the reaction 
vessel. 

65. (Previously presented) The reactor according to claim 19 wherein the reaction vessel 
comprises at least 2 distinct circular reaction zones. 

66. (Previously presented) The reactor according to claim 19 wherein the reaction vessel 
comprises at least 4 distinct circular reaction zones. 

67. (Previously presented) The reactor according to claim 19 wherein the plurality of internal 
structures comprises active structures. 

68. (Currently amended) The reactor according to claim 19 wherein the fias distributor is 
| suitable f or passing a gas flow has having a gas linear velocity of about 12 cm/s to about 50 

arVs. 

69. (Currently amended) The reactor according to claim 19 wherein the plurality of internal 
structures inside the reaction vessel are capable of minimizing liquid axial dispe rsion to achieve 
a productivity similar to that obtained from a multitude of reacto rs with diameter of characteristic 
si ze Ds.- ^uo arranged ouch that hydrodynamics in o ach r e acti on— zone approach the 
hydrodyftam cs in a column with a diameter oquivalent -4o-t h o characteristic oiz e> Do of s a id 
reaetie n zon e in ord o r to achie ve a reactor p roduct ivity s imilar to that - a ehte 
tmritod^fsmallor di a meter^eaetioB-zen^. 
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